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Abstract

Sarcopenia is the progressive involution of musculature, with a decrease of power and with limitation of physical and cognitive functions,
including isolation, loss of independence and impairment of the quality of life. It is a gerontology syndrome, a component of age-related frailty.
Because of the dismobility there is a hazard of falls and fractures with a significant mortality risk. This article reviews the relation of sarcopenia to
aging, definition and epidemiology and pathophysiology of sarcopenia with publications and recommendations for screening, diagnostic tools and

therapeutic modalities.

Abbreviations: BMI: body mass index; EuroQoL-5D, EQ-5D: European Quality of Life 5 Dimension Questionnaire; EWGSOP: European Working
Group on Sarcopenia in Older People; HRQoL: Health Related Quality of Life; SarQoL: Sarcopenia Quality of Life Questionnaire; SF-36: Rand
Corporation Short Form Questionnaire 36 question version SMM... skeletal muscle mass; and skeletal muscle mass index, SMI: skeletal muscle mass

index; SPPB: Short Physical Performance Battery.

Introduction

Sarcopenia is a progressive loss of muscle mass and power
because of the gradual disintegration of the locomotor musculature
becoming more prominent in older age. Sarcopenia results in the
progressive limitation of muscular functions, first of all mobility,
consequently the daily life activities and participation in the family
and social life. The affected persons become isolated and need
supportive care and are at risk of falls, low energy bone fractures
and other traumas. These conditions lead to a decrease of cognitive
abilities, anxiety and depression. With several possible age-related
co-morbidities fundamentally determines the quality of life and
means a significant burden for the affected individuals and for
their families as the demographic trends show the growing elderly
populations, sarcopenia is an emerging serious public health
concern. This burden may be reduced by the early recognition of
sarcopenia and its progression may be retarded with protective
measures.

Ageing and Sarcopenia

The phenomenon ofsarcopeniaappeared firstinthe gerontology
literature in 1987. After several symptomatic descriptions the first
systematic attempt to describe the possible causes and mechanisms
and defined this complex process as a loss of balance between
synthesis and degradation of muscle proteins [1]. The question
remains constant: till what sarcopenia can be an obligatory part
of the physiological aging and from should it be considered a
disease. The physiological reserve of the musculature is decreasing
with the “successful aging”, however in “accelerated aging” the
simple degradation becomes a constituent of the physical frailty
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and with further progression leads to disability and to the loss of
independence [2]. In the age-related frailty sarcopenia represents
the poor muscle quality, resulting in weak muscle strength, slow
gait and poor balance and these are added to the frailty complex,
as accumulated deficits: weight loss, fatigue, inactive behavior,
cognitive impairment and social isolation [3]. During the life course
early life years are characterized with the growth of muscle mass
and power to maximize the peak, adults should maintain them. In
older life efforts should be made to minimize the loss among even
very different individual conditions [4].

Definition and epidemiology

According to the recent European consensus of The European
Working Group on Sarcopenia in Older People (EWGSOP) the
diagnostic criteria of sarcopenia are: low muscle mass and at
least one of the two further, low muscle strength and/o low
physical performance. The cut-off points of these are determined
in algorithms. In all the three stages of sarcopenia the low muscle
mass should be present, in presarcopenia low muscle mass only,
in sarcopenia low strength or weak performance added, in severe
sarcopenia is characterized by all three criteria [5]. However, a
meta-analysis showed, that average values of criteria elements may
vary according to populations studies and methods used [6]. This is
reflected in the multi-continental epidemiological study including
18 363 people over 65 years in surveys conducted in 9 countries
on five continents the prevalence of sarcopenia was found between
12,6 and 17,5 per cent, sarcopenic obesity (low muscle mass with
high body fat) ranged from 1,3 to 11,0 per cent [7]. In the European
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BELFRAIL study using the EWGSOP criteria sarcopenia was found
12,5 per cent among very old (aged 80 years or more) [8].

Pathophysiology of sarcopenia

The EWGSOP consensus discriminates primary or age-
related sarcopenia with intrinsic causes and secondary caused
by multiple dysfunctional mechanisms as basically endocrine,
neuro-degenerative diseases, malnutrition or malabsorption,
neoplastic cachexia and immobility, because of inactivity or
even zero gravity [5]. Muscle development and regeneration
are governed by a very wide variety of genetically determined
factors, as myostatin, activin, insulin-like growth factor, ciliariry
neurotropic factor, growth-differentiation factor, transforming
growth factor, mechanical growth factor, etc. These may contribute
to the normal or decreased synthesis of muscle proteins. Intact
muscle cell mitochondrial functions are essential for the energy
supply, and their age-related abnormalities are responsible for
muscle involution [9, 10]. Extrinsic factors playing a pathologic
role in sarcopenia are e.g. atherosclerotic hypoxia, inflammatory
cytokines, insulin resistance, increase of leptin, adipokines, playing
arole also in increased fat infiltration and sarcopenic obesity [5].

Screening

“Red flags” and presenting features attracting attention on the
suspected sarcopenia in the everyday practice or reported by the
patient are general weakness, visible muscle loss, slow walking,
decreased muscle strength, fatigue, difficulties in the activities or
movements or daily living and falls [11]. Five clinical screening tools
have been developed including the EWGSOP consensus algorithm.
Further three have not been validated or use only insufficient
indicators or are of little clinical utility. The SARC-F questionnaire
is simple and has definite cut-offs [12]. The SARC-F consists of five
self-answered questions on strength, walking, rise from a chair,
climb stairs and falls and correlates fairly with several comparators
[13].

Diagnosis and clinical picture

The diagnosis of sarcopenia relies upon the simple algorithm
included into the EWGSOP consensus, with a hierarchy of age
over 65 years, gait speed slower than 0,8m/sec and grip strength.
lower than 30 kg at men and lower than 20 kg for women [5].
Further indicators are recommended by several authors for
clinical practice and for research. These represent the muscle
related clinical features of sarcopenia. For both practice and
research anthropometric measurements (skeletal muscle mass,
a composite index from weighed measures as weight, height,
gender, age and ace, SMM, and skeletal muscle mass index, SMI,
SMM/body mass index-BMI).and the Short Physical Performance
Battery, SPPB (standing, tandem standing, gait speed and rise from
a chair) [14, 15]. Preferably for research bioelectric impedance,
computed tomography, ultrasound, specially programmed dual
energy X-ray absorption and magnetic resonance imaging are
recommended, aiming the separate determination of muscle
and fat composition [5, 6, 16, 17, 18]. Determination of several
biomarkers are recommended: reactive oxygen species, protein
carbonylation, advanced glycation products, AGEs, serum and
urinary creatinine, N-terminal procollagen peptides, myostatin.

dehydroepiandrosterone sulfate with testosterone and oestrogen
[19]. Brain-derived neurotrophic factor is produced also in skeletal
muscle and in myogenic progenitors and it may be. link between
muscle and the central nervous system. Such connections may be
present in the background of the sarcopenia-associated depression,
anxiety and cognitive losses. [20, 21, 22]. Further significant co-
morbidity is diabetes and impaired glucose tolerance associated
with insulin resistance. These are conditions promoting sarcopenic
obesity. Cachexia caused by toxic tissue degradation products in
neoplastic diseases and pro-inflammatory cytokines in chronic
infections and therapy resistant autoinflammatory diseases
as comorbid conditions associated with secondary sarcopenia
enhance the risk of mortality in the affected mostly geriatric
patients [23].

Sarcopenia as a part of the dismobility syndrome

Binkley, inspired by the striking similarities of age related
bone and muscle involution and the association of other frailty
markers, first fractures caused by falls suggested an overarching
complex entity: the dysmobility syndrome [24]. Structured criteria
for the classification of dysmobility syndrome requiring three or
more present. as osteoporosis (T-score lower than -2,5), falls in
the preceding year, low lean mass (less than 5,45kg/m? men and
7,36kg/m? women), low grip strength (less than 30kg men and
20kg women and high fat mass (over 30 per cent men and 40 for
women) [25]. Presence of dismobility components derived from
bone-muscle-adiposity measures show a significant hazard of
mortality [26].

Sarcopenia and Quality of Life

All features of sarcopenia and related frailty and dismobility
fundamentally impairs the quality of life of the affected. Several
generic, osteoporosis and gerontology-specific quality of life
questionnaires have been tested for the domains characterizing
sarcopenia, However, these were not suitable for the proper
reflection for sarcopenia specific patient reported outcomes [23].
This need led to the development of the Sarcopenia Quality of Life
(SarQoL) questionnaire. This is a self-administered questionnaire
of 22 questions with 55 preformed patient reported best fitting
answers. The questioned domains are physical and mental health,
locomotion, body composition, functionality, daily and leisure
activities and fears [27]. The developers offered the English
standard for translation according to the usual protocol and
suggested its cross-cultural validation [28] One of the authors (AIG)
had been authorized for the Romanian and Hungarian validation
which was performed and published [29, 30].

Treatment options

Several treatment modalities have been proposed on theoretical

and pathophysiological grounds (protein and amino acid
supplementation, creatine, butyrate’s, vitamins D and E, anabolic,
androgens and its precursors, angiotensin convertase inhibitors,
growth hormone, ghrelin agonists, adrenergic receptor, however
there are no convincing evidence-based trials [9, 10, 11, 12]. It is
generally accepted that physical activity helps maintain muscular
functions, aerobic and balance exercises a resistance training are of

real therapeutic values [31].
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Conclusion

Sarcopenia represents a significant disease and economic
burden for the affected, for their caregivers and indirectly for the
whole society. It is associated with the age-related frailty and the
increased risk of falls, fractures, co-morbidities, impairs the quality
of life and means a serious hazard of mortality. As it is progressive,
emerges with the growing population worldwide. Early recognition
of the sarcopenic state, identification of the possible causes,
objective measurement of the multiple manifestations and timely
and proper protective interventions are essential to prevent its
dangerous complications.
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